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(54) CnOCOE yTMJlM3AL4HH FIAPOB 5EH3HHA 

(57) 

Hcnonb30BaHne: KacaeTCfl 
He4)Tenepepa6aTbiBaK)u;eM npoMbiujneHHOc™, 
cucTeMbi TpaHcnopTa, pacnpeAeneHMfl n 
xpaHeHMfl 6eH3HHa. CymHocTb: cnoco6 
yruni/i3aL;nM ' napOB 6eH3HHa, BKniOMaK>mnfi 
a6cop6L^MK) napOB oxna>KfleHHbiM KepocuHOM, 
pereHepai^Hto oTpa5oraHHoro KepocnHa nyieivi 
HarpeBa, npwMeM nepeA opoiueHneM 
oxna>KA6HHbiM K6pocnHOM napbi 6eH3HHa 

KOMnpHMkipytOT >KMAKOHanoriHeHHbJM 

KOMnpeccopoM ao ABBneHMH 0,3-O t 6MnaMB 
KaMecTBe pa6oHefi whakocth ncno/ib3yK)T 
KepocnH, a pacxoA Kepocvma Ann opoweHHfl 
noAaep>iCMBaiOT paBHbiw 3 - 16 n Ha 1 m 3 napos 
6eH3MHa. TexHMMecKkii^ pe3y/ibTaT cnoco6a - 



coKpau^SHMe SHepreTKMecKHX 3aipaT. 2 Ta6n. 
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npeAnoweHne othochtch k 
Hec£Tenepepa6aTbiBaioineM npoMbiwneHHocTH, 
cucTeMe TpaHcnopTa, pacnpeAeneHum M 
xpaHeHMfi 6eH3MHa m no3BonneT coKpaTMTb 
BbiSpocbi ymeBOflopoAOB H3 peaepByapos, 
nyHKTOB HaiiMBa 6eH3HHa a u,ucTepHbi w 
TaHKepbi. 

H3secTeH cnoco6 y™nii3ai4nn napoB 
6eH3HHa (cm. npoi^ecc PR1-SEAD b wypH. 
"Erdol, Erdgas, Kohle". 1992, tom 108, N 2, 
dp. 81), BKriJOMaJOLi^MCi AByxcTyneHHaryto 
aACop6u,Mio napoB Ha aKTHBHpoBaHHOM yrne, 
pereHepaijHK) yrnevi B03AetfcTBneM BaKyyiwa n 
npoAyBKOfi HarpeTbiiw bo3avxom, nornou^eHMe 
BbiAeneHHbix c yrnetf ymeBOAOpoAOB oeHSMHOM 
M3 pe3epsyapa. 

flaHHbiw cnoco6 o6ecneMHBaeT yTnjin3au.HK) 
napoB H3 pe3epByapoB m no3BOJi«er AOCTHHb 

BbicoKOfi creneHM nx omhctkh (ao 30... 150 
Mr/M 3 ). 

HeAocrarKOM cnoco6a HBrmeTCH to, hto atia 
ero ocyiAecTBneHnyi TpeoyeTcn Aeqbwu,MTHbie n 
Aoporne aKTHBupoBaHHbie ymn m 3HaMnreribHbie 
3HepreTnnecKne 3aTpaTbi Ha mx pereHepau,Mio. 

Han6onee 6/ih3khm no TexHHHecKOH 
cymHoc™ m AocTMraeMOMy " pe3ynbTaTy k 
npeAnaraewoiviy EBTifleTcfl cnoco6 yTHjiH3au,HH 
napoB 6eH3UHa (naT. CLUA. US. Pat. N 4475928, 
oct. 9, 1984. Anker. J. Jacobson. Method for 
the recovery of petrol (gasoline) from a 
mixture of petrol vapor and air, and a 
System for use in the Metod. ), BKntonaioumuiH 
aocop6u,Hio napoB oxna>«Ae h h bi m KepocHHOM, 
pereHepai^nHD oTpa6oTaHHoro KepocHHa nyieM 
HarpeBa, nomomeHne BbiAeneHHbix M3 KepocviHa 
napoB 6eH3MHOM, noflaBaeMbiM H3 pesepByapa. 

flaHHbin cnoco6 oT/inMaeTcn npocTOToPi, 

OCTaTOHHOH 3Cjxf>eKTHBHOCTbK3 (CTeneHb 

yTnnn3ai4HM 6eH3MHa 90 - 98%). 

HeAOCTaTKOM cnocooa ocraioTCfl BbicoKHe 
3arpaTbi 3Heprnn, Heo6xoAHMbie 
oxna>KAeHHfl Torero aocopoeHTa nepeA 
noAanefi b aocop6ep h HarpeBa Hacbim,eHHoro 
a6cop6eHTa nocne a6cop6epa aha ero 
pereHepau.nn. 

PewaeMa* TexHMMecKan 3aAana coctoht b 
tom, mto Heo6xoAMMO cosAaTb TaKofl cnoco6 
yTnriM3ai4nn napoB 6eH3HHa, KOTopbifi npn 
MHHMManbHbix 3HepreTHMecKnx h MaTepviaribHbix 
3aTpaTax ooecneMHBan 6bi AOoraTOMHo noriHyio 
yTwnn3ai^nio 6eH3HHa H3 napoB, noorynaioLUHx 
H3 pesepByapa. 

L4eribK3 npeAnaraeMoro cnocooa «an«eTcn 
coKpameHne 3HepreTH^ecKHX 3aTpaT. 

riocTaBneHHan uejib aoct h ra eTcn 
onucbiaaeMbiM cnoco6oM y™nH3au,HH napoB 
6eH3MHa, BKnioMaiounHM a6cop6u,HK) 

oxna>KAeHHbiM KapacHHOM, pereHepau,mo 
OTpa6oTaHHoro KepocHHa nyTBM HarpeBa. 

HoBbiM flB/ineTCH to, ^to nepeA opoweHHeM 
oxna>KAeHHbiM KepocHHOM napbi 6eH3HHa 

KOMnpHMMpyK3T >KV1AKOHanoriHeHHblM 

KOMnpeccopoM ao AaB/ieHHfl -0,3... 0,6 Mfla, 
npuneM b KanecTBe pa6oHetf >khakocth 
ncnorib3yK)T KepocMH, a pacxoA KepocHHa Ann 
opoujeHMH noAAep^KMBaiOT paBHbiM 3.. .16 Ha 

1 m3 napoB 6eH3MHa. 

H3 AOCTynHblX HCTOHHHKOB naTeHTHofi h 

HayMHo-TexHUMecKoC^ jiHTepaTypu HaM 
Hen3BecTHa 3aflB/ieHHan coBOKynHocTb 

OTHHMUTenbHblX npM3H3KOB. CneAOBaTe/ibHo, 

npeAnaraeMbjfi cnoco6 OTBenaeT KpwTepHro 
"cyu^ecTBeHHbie oTnHMMq". 

Ha <£nr. 1 noKasaHa cxeMa ocymecTBrieHHfl 
npeAnaraeMoro cnoco6a pereHepaunn napoB 



10 



r. 



15 



20 



25 



30 



40 



45 



50 



55 



60 




6eH3HHa. 

ycTaHOBKa An^ ocymecTB/ieHUA cnoco6a 
BKDKJMaeT pe3epsyapbi 1. )KHAKOHanoriHeHHbiM 
KOMnpeccop 2, a6cop6ep 3, Tennoo6MeHHHK 
xonoAH/ibHo^ MaiuMHbi 4, TennooCMeHHHK 5, 
eMKocTb 6, Hacoc 7, Aecop6ep 8, HarpeBaTenb 
9, a6cop6ep 10, Hacocbi 11, 12, 13. 

CnocoO ocyu^ecTBnneTcn b cneAyK>mefi 
nocneAOBaTeribHocTM. 

napbi 6eH3MHa I H3 pesepByapa 1 
KOMnpHMMpyjoTcn KOMnpeccopoM 2, 
3anonHeHHbiM MacTHMHO oxna>KAeHHbiM b 
a6cop6epe 3 KepocunoM II. riaBneHHe napoB 
"noAHMMajoT ao 0.3...0.6 Mfla. B pe3yjibTaTe 
MHTeHCHBHorb'BiaMMOAe^cfBtifi napoB 6eH3MHa 
h Kepocwna b KOMnpeccope" m noBbtiueHHoro 
AaBneHMR b a6cop6epe 3 AOcfwraeTcn MeHbUJMM 
pacxoA a6copGeHTa (KepocHHa). B a6cop6epe 3 
napbi 6eH3HHa AonoriHUTenbHo opoujaKrrcR 
oxna>kAeHHbiM b Tennoo6MeHHMKe xonoAnnbHoPi 
MaiiMHbi" 4 ao TeMnepaTypbi 0. ..-40°C 
KepocMHOM III c pacxoAOM 3... 16 n/M 3 , 
OMMiAeHHbie napbi IV Bbi6pacbiBa>oTCfl b 
arMocmepv / OTpa6oTaHHbii^ a6cop6eHT 
(KepocnH) V npoxoA^T nepea Tennoo6MeHHUK 5. 
HaKonMTenbHyK) eMKpcTb 6 m HacocoM 7 
noAaeTCfl b A©cop6ep 8. B Hn>iCHefi nacTn 
Aecop6epa 8 .KepocMH ' HarpeBaeTpq 
HarpesaTeneM 9 3a CMer noABOAa 3Heprnn VI 
(napa hjim 3neKTpnHecKo£i). 3a cneT HarpeBa 
ynoaneHHbie napu 6eH3MHa ncnappioTCfl n 
nocTynaioT b aocopoep 10, rAe ohh 
nornou^ajoTCfl 6eH3MHOM VII, noAaBaeMbiM 
HacocoM 13 M3 pesepByapa 1. HacocoM 12 
6eH3HH c ynoBneHHbiMn napaMM B03Bpau4aioT b 
pe3epByap. OTpereHepnpoBaHHbiM a6cop6eHT 
HacocoM 1 1 Mepe3 Tennoo6MeHHHK 5 
B03BpaunaeTca Ha Tennoo6MeHHMK xonoAHJibHoii 
Maju HHbi 4 m Aanee Ha opouieHMe. 

C>KaTne ra3a KOMnpeccopoM ao AaBneHHJi 
0,3. ..0,6 MDa m o6pa6oTKa napoB nacTkiHHO 
oxna>KAeHHoPi pa6oMePi >KHAKOCTbio (KepocHHOM) 
npHBOART k ko h Ae Hca u, h m ymeBOAOpOAHbix 
6eH3MHOBblX KOMnOHeHTOB b napoB03AyuiHotf 
cMecu n oAHOBpeweHHo ki3B/ieHeHHJO Kanerib 
KOHAeHCMpyiou^erocfl 6eH3MHa M3 CMecu. 3to 
no3BonneT CHH3HTb pacxoA oxna>KAeHHoro 
a6cop6eHTa Ha nocneAyK3u;ee opoujeHHe 
napoB, a cneAOBaTenbHO, m 3aTpaTbi Ha ero 
nepeKam<y HacocoM, oxxia>KAeHMe \a Ha Harpes 
An« pereHepagnH. / Pe3ynbTaTbi pacweTOB 



OHepreTHMecKnx 3aTpaT Ha oth onepau.nu npw 
pasriMHHbix coneTaHMflx naBneHW, TeMnepaTyp 
m pacxoAOB a6cop6eHTa, ooecnennBaiou^Mx 
CTeneHb ohmctkh napoB ot 98% h Bbiuje, 
npeACTaB/ieHbi b Ta6nwi4e 1. 

H3 Ta6nni4bi 1 bhaho, mto npw Bcex 
TeMnepaTypax pocT AaB/ieHkm ao HeKOTopoCi 
BennHMHbi np^BOAHT BHanane k CHH)KeHHK) 
cyMMapHbix 3HepreTMHecKnx saTpaT 3z, a npH 
AanbHewujeM poore Aas/ieHUP k yBenMMeHnio 
3aTpaT. HanpHMep, npn TeMnepaType -10°C 
pocT AaB/ieHMfl c 0,1 Mna ao 0,6 Mfla npHBen k 
6onee neM 3-KpaTHOMy cHM>KeHHJo cyMMapHbix 
saTpaT c 3935,0 ao 1290,5 Kflw, a npH 
AanbHeiiujeM pocTe AaBneHHH c 0,6 ao 1 ,0 Mna 
cyMMapHbie 3aTpaTbi B03pocnn c 1290,5 ao 
1832,6 kA>k. 

Ha' cpw. 2 b rpacpHHecKOM BHAe 
npeACTaB/ieHbi AaHHbie Ta6nnubi 1 (KpuBbie 1, 2, 
3, 4 nocTpoeHbi cooTBeTCTBeHHo Arm 
TeMnepaTyp 0, -10, -30 m -40°C), OTKyAa 
bhaho, hto 3HepreTHMecKne 3aTpaTbi pe3KO 

CHH>KaiOTCfl npH nOBblLUeHMM AasneHHFi OT 0,1 

Mfla ao 0,2. ..0,25 Mfla m Bbiuje, a o6nacTb 
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onTMMaribHbix AaaneHntf (npn kotopwx 
3HepreTnnecKne 3aTpaTbi MMHMManbHbi) ne>KMT b 
nHTepBane ot 0.3...0.35 ao 0,55. ..0,6 Mna. 
OflHaKO MUHUManbHbie 3aTpaTbi AOCTurafOTcn 
OAHOBpeMeHHO npM yonoBHH, hto pacxoA 
a6cop6eHTa TaioKe nBnneTcn om-fiManbHbiM, 
nocKoribKy npi/i noHn>KeHHOM ero pacxoAe ne 
GyAeT ooecneneHa yAOB/ieTBOpme/ibHaH 
creneHb ohhctkh, a npii noBbiujeHHOM pacxoAe 
a6cop6eHTa B03pacTyT 3aTpaTbi Ha ero 
nepeKaMKy, oxnaxfleHwe n pereHepaLiwio. Ha 
<£ur.3 noKasaHa 3aBucnwocTb pacxoAa 
a6cop6eHTa, npw kotopom o6ecnennBaeTCfl 
CTeneHb ohyictku He Hu>Ke 95%, ot AaB/ieHuiR 
(3aBncnMOCTkj nocTpoeHbi TaioKe no AaHHbiM 
Ta6n. 1, o6o3HaMeHki« Te >Ke, hto \a Ha cpnr.2), 
OTKyAa bhaho, hto npn onTuwianbHbix 
AaBneHnqx 0,3. ..0,6 Mna HeoGxoAHMo 
n OAAe p)KH Ba Tb onTMManbHbiw pacxoA b 
HHTepBane 3. ..16 n Ha 1 m 3 OHHujaeMbix napOB. 
TaKUM o6pa30M, BbicoKaa CTeneHb ohuctku 
napoB c MMHMManbHbiMn SHepreTunecKHMM 
3aTpaTawn AOCTuraeTca npu oxaTMU rasa ao 
AaB/ieHUH 0,3. ..0,6 Mna h pacxoAe a6cop6eHTa 
3. .16 h/m 3 , npuneM npu n*o6ofi TeivinepaType 
oxnaweHHoro KepocwHa; npw Apyrux we 
AaB/ieHHflx (HanpuMep, KaK no n3BecTHOMy 
cnoco6y, npu 0,1 Mna) u pacxoAax a6cop6eHTa 
3HepreTMHecKne 3aTpaTbi 2-...3-KpaTHO Bbiwe. 

ripuMep KOHKpeTHoro Bbino/iHeHnn. 

H3 pe3epByapa c 6eH3MH0M AH-76 napbi b 
KonnnecTBe 250 M 3 /nac nocrrynaioT Ha 
xnAKOHanpaBneHHbiii KONinpeccop, rAe 
OKHMaiOTCfl ao ABBneHH* 0,3 Mna. B 
pe3ynbTaTe c>KaTi/m M3 napoB nacTUHHO 
KOHAeHCHpyeTcn yrneBOAOpOAHan 
cocTaBnpKDina^, KOTopaa nomomaeTca pa6oHetf 
>KMAKocTbK), b KanecTBe kotopom wcnonb3yeTCH 
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KepocnH, BosBpaujiaeMbiM U3 a6cop6epa 3. 
3aTeM c>KaTbie napbi nocTynaioT b a6cop6ep 3, 
rAe opoiua kdtca oxna>KAeHHbiM ao Teis/inepaTypbi 
-30 °C KepocwHOM, KOTopbM noAaioT b a6cop6ep 
c pacxoAOM 2,25 M 3 /nac (U3 pacneTa 9,0 ji Ha 
1 m 3 napoB). OnuLneHHbie napbi (CTeneHb 
ohuctku 95%) c6pacbiBaK)T b aTMoccjDepy, a 
xepocHH noflafOT Ha pereHepaujmo: HarpeBaioT 

AO 160°C, OTrOHHKDT 6eH3HHOBbie Cj)paKL4HV1, 

oxna>KAaK5T m B03BpamaK)T Ha opoweHwe. 

Pe3ynbTaTbi MccneAOBaHun npeAnaraeMoro 
cnoco6a npuBeAeHbi b Taeniae 2, OTKyAa 
bhaho, hto npu o6pa6oTKe OAHoro u Toro >Ke 

OS"beMa 6eH3HH0BblX napOB W AOCTUMeHUM 

OA^HaKOBoPi cTeneHu ohuctku cyMMapHbie 
snepreTHHecKne 3aTpaTbi npu ocymecTBneHuu 
npeAnaraeMoro cnoco6a b 2,5 pa3a MeHbwe, 
neivi no nsBecTHOMy cnocooy 3a cneT 6onee neM 
3-KpaTHoro cHUweHkm 3aTpaT Ha ox/ia>KAeHue, 
nepeKanxy u HarpeB a€5cop6eHTa. 

TeXHMKO-9KOHOMMHeCKafl 3CtXj)eKTMBHOCTb 

npeAnaraeMoro cnoco6a cKnaAbiBaeTca us 
3KOHOMMM saTpaT anetcrpuHecKOM w TennoBOM 
SHeprnn. 

OopMyna M3o6peTeHHfl: 

Cnoco6 yTnnn3ai4MM napoB 6eH3HHa, 
BKntonaMDii^MM a6cop6qkiio napoB oxnaweHHbiM 
KepocuHOM, pereHepai^nK) OTpa6oTaHHoro 
KepocnHa nyTeM HarpeBa, oTnunaKDmnMcfl TeM, 
hto nepeA opoiueHMeM oxna>KAeHHbiM 
KepocuHOM napbi 6eH3MHa KOMnpuMnpyiOT 
>KMAKOHanonHeHHbiM KOMnpeccopoM ao 
AaB/ieHHfl 0,3 - 0,6 Mna, npuneivi b KanecTBe 
pa6oneM xhakoctm ncnonb3yioT KepocnH, a 
pacxoA KepocnHa AJ"ifl opoLueHnw 
noAAep^HBaiOT paBHbiM 3 - 1 6 n Ha 1 m 3 napoB 
6eH3kina 
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TaSjiHqa 2 



ro 
en 



O 
ro 



IloKa3aTejib IteBecTHWft npefljiaraeMMii 

cnocofi cnocofi 



1 



i. KojiHMecTBO napoB r M3/^ac 250 250 

1. CieneHb omhctkh, % 95 95 

2. flaBJieHHe aGcojiDTHQe,MIIa 0,1 0,3 

3. TennepaTypa a6copfieHTa,°C -30 -30 

3. PacxoR a6cop6eHTa f M3/Mac 7.25 2,25 (j 

4. 3HepreTHMBCKM6 33TpaTH 

cyMMapHHe, Mas, 844,7 334,4 



b tom mtzjie Ha: 



CO 
CO 



- KOMnpHMwpoBaHMe ra3a 0 72 t 0 . io 

in 

- oxjiaajieHHe aficopOema 328,0 102,0 

- nepeKaMKy aficopGeHTa 6,33 1,97 

- HarpeB aficopdeHTa 510.4 i 158,4 

^ 
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RU 2 155 631 C2 
B 01 D 53/14 

(54) METHOD OF RECOVERING GASOLINE VAPORS 

(57) Use: relates to the petroleum processing industry, transport system, gasoline distribution and 
storage. Essence: a method of recovering gasoline vapors comprising absorbing vapors by 
cooled kerosene, regenerating used kerosene by heating, wherein prior to being sprinkled with 
cooled kerosene gasoline vapors are compressed by a liquid-filled compressor to a pressure of 
0.3 - 0.6 MPa and kerosene is used as the working liquid. The consumption of kerosene during 
sprinkling is maintained equal to 3 - 16 1 per 1 m 3 of gasoline vapors. The technical result of the 
method - reduced power consumption. 2 tables, 3 drawings. 

Vapors of gasoline I from the storage tank 1 are compressed by the compressor 2 filled 
partially with kerosene II cooled iri the absorber 3. The pressure of the vapors is increased to 
0.3 - 0.6 MPa. Less consumption of the absorbent (kerosene) is achieved as a result of intensive 
reaction of gasoline vapors and kerosene in the compressor and higher pressure in the absorber 3. 
In the absorber 3 gasoline vapors are additionally sprinkled with kerosene III cooled in the heat- 
exchanger of a refrigerating machine 4 to a temperature of 0 - -40°C with a consumption of 3 - 
16 l/m 3 . Purified vapors IV are ejected into the atmosphere. 

Compressing the gas with the compressor to a pressure of 0.3 - 0.6 MPa and processing 
the vapors with partially cooled working liquid (kerosene) results in condensation of 
hydrocarbon gasoline components in a vapor-air mixture and simultaneously removal of drops of 
condensed gasoline from the mixture. This makes it possible to reduce consumption of the 
cooled absorbent during subsequent sprinkling of the vapors, and consequently, consumption on 
pumping it with a pump, cooling and heating for regeneration. 

SET OF CLAIMS 

A method of recovering gasoline vapors comprising absorbing vapors by cooled 
kerosene, regenerating used kerosene by heating, characterized in that prior to sprinkling with 
cooled kerosene, gasoline vapors are compressed by a liquid-filled compressor to a pressure of 
0.3 - 0.6 MPa, wherein kerosene isiused as the working liquid, and the consumption of kerosene 
during sprinkling is maintained equal to 3 - 16 1 per 1 m 3 of gasoline vapors. 



